At present, Spain faces one of the key moments in planning the future design of the infrastructure network. As a consequence of the critical role played by haulage in intraEuropean trade, the most important investments are those that guarantee that road haulage traffic can move freely at the borders. That is why it is necessary to make serious evaluations of the economic and social profitability of these investments. Normally the most significant social benefit of investment projects in transport infrastructure is time saving, which in turn changes traffic intensity. In this article we analyse the changes in the user excess caused by public investment in transport infrastructure planned by the Spanish government and which will be located on the border between Spain and France. In particular, we study the increase in network user surplus for HGV traffic in the Spanish and French border zones in the Pyrenees.
ECONOMIC EFFECTS OF ROAD ACCESSIBILITY IN THE PYRENEES: USER PERSPECTIVE

Expectations of the connection between Spain and France: the importance of time
The State Transport Infrastructure Plan for high capacity roads in the stretches that connect with the French border aims to correct the imbalance that currently occurs at the two crossing points.
The movement of people and goods across the border is absorbed via Irun and La Jonquera due to insufficient access through the Pyrenees. The plans to open new roads through Navarre, Aragon and Catalonia aim to relieve this saturation on the only two road crossings of the Pyrenees (see graph 1).
Graph 1. Distribution of the ADT of HGVs on the Pyrenees motorways according to province of origin/destination
Source: Drawn up using censuses, Transit 99 survey, Ministère de l'Équipement, des Transports 
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Graph 2 shows the evolution of the daily HGV transit through the border crossings at Perthus / La Jonquera in Catalonia, and Biriatou / Irun in the Basque Country. Since 1985, the number of HGVs crossing the French-Spanish border has been increasing gradually, influenced in good measure by Spain's entry into the EC and later the establishment of the Single European Market.
Graph 2. Evolution of the ADT of HGVs on the Pyrenees motorways in both directions
Source: Spanish/French Traffic Observatory in the Pyrenees (2003) This high traffic intensity concentrated in the only two access points to France currently operating would be greatly reduced by opening alternative roads and consequently would offer great benefits, in terms of saving time, to the users of the connections between Spain and France. It is expected that the expansion of direct links with France will decongest the two existing access points and therefore guarantee greater flow. Thus, the new itineraries would have positive effects on the time needed by users for their journeys. Nevertheless, the time reduction also implies an increase in traffic on the network, that is, the new investments cause new users to incorporate into the network to take advantage of the time saving.
Therefore, the result in economic terms will translate into time savings, which will cause changes in the flow of traffic on the network. Both effects determine part of the user surplus and consequently the social benefit of the investment. This double effect is analysed together to assess the improvements in user surplus.
After this introduction, the second section presents the theoretical framework and method that allowed us to assess the time savings, the increase in traffic and the user surplus. The following XREAP2008-1 chapter evaluates the change in the user surplus expected due to the public investment planned by the government in the Spanish/French border area. In particular, we analysed the improvements in the user surplus on the network for HGV traffic between the Spanish and French border regions of the Pyrenees. The article closes with the main conclusions of the analysis.
Effects of new investment in transport infrastructures: network user perspective
The value of time in the generalised cost of the journey
The demand of transport is defined as consumers' willingness to pay to use a certain transport infrastructure or service. It may also be defined as the quantity of services and uses of the infrastructure they wish to purchase for each price. In transport, this relationship between price and quantity demanded is affected by monetary and non-monetary factors. Among other nonmonetary factors 5 , the role time plays in individual decisions stands out. Once multiplied by its unitary value, this time determines the cost that the user will bear, allowing us to establish a direct relationship between this and transport demand.
So one of the key elements in transport demand is the time of the users. De Rus et al. (2003) point out that the user moves between the points of origin and destination of a trip for another activity (work, leisure, etc.) and that, consequently, they wish to invest as little time as possible in the journey, as this travelling time is useless. Moreover, these authors point out that in the carriage of goods the time invested is also important, as the speed of delivery is inversely proportional to the cost of keeping a determined stock of goods.
The monetary and non-monetary variables on which transport demand depends is integrated into the concept of generalised cost. The general cost is the sum of the monetary value of all the transport demand determinants for an individual. This general cost (g)) is usually expressed as a linear combination of three elements.
(1) 5 In the carriage of goods or transport of travellers, the user considers how much the journey will cost, the time it will take and the conditions in which they will make the journey (comfort, safety, etc.) .
are the monetary components of the trip, vt is the total value of time taken and θ is the monetary assessment of the rest of the qualitative elements involved in the decision. In particular, this article concentrates on studying the second component of the generalised cost, time. Therefore, this refers to the journey time between the Spanish and French regions adjacent to the Pyrenees, by means of the high capacity trans-Pyrenees roads. The objective was to determine the value of the time saved on the journey using the current network compared to that taken using the network stipulated in the Transport Infrastructures Plan.
Although this element does not necessarily translate to a monetary payment, it always constitutes a cost for the user. Its amount is obtained from the product of the total time invested in the transport and the value of every unit of this time. The total duration of the journey usually depends on the distance travelled and the speed of travel. In general, the unitary value of the time (v) will depend on the opportunity cost of this for each user.
Effects of time reduction on the volume of traffic: gravitational model
The most important social benefit of the investment projects for transport infrastructures is generally time saving, which, in turn, affects the volume of traffic. With a reduced travelling time, it is expected that a greater number of users make use of the infrastructure, that is, that the traffic increases.
In order to estimate these traffic increases, a gravitational model is drawn up, which explains the flow of traffic between two regions (Gil et al, 2004) . This model is based on in the principle of interaction between the two regions (see table 1 ), in such a way that the strength of their economic relations varies according to the dimension (positively) and according to the distance that separates them (negatively). From the gravitational model expressions that may be used, we opted for that which fits the socalled generalised gravitational model (Bergstrand, 1989; E. Helpman and P. Krugman, 1985) .
The simplest equation of the generalised gravitational model is expressed as follows:
(2) ij q is the traffic between two regions; i j GDP y GDP is the GVA of the regions; ij t is the distance measured according to the time it takes to travel the distance that separates the regions.
According to this model, the bilateral traffic between two regions is directly proportional to the size of their economies and inversely proportional to the geographic distance that separates them.
The estimation of the equation allowed us to estimate the effect of a decrease in the time taken for a determined journey on the volume of traffic. As shown in graph 3, if we know the time savings associated with new investment in transport infrastructure (t 1 ), the time elasticity of demand ascertained with the model (β 3 ) allowed us to predict the increase in traffic (q 1 ).
Graph 3. Effect of the reduction on the volume of traffic Source: Drawn up using De Rus et al. (2003) The prediction of the increase in traffic arising from a decrease in journey time allowed us to evaluate the change in the user surplus and therefore, the economic effects for the user of the infrastructure.
Effects on the user surplus: time savings, volume of traffic and evaluation of the associated benefit
The measurement based on the change in the social surplus tries to estimate the change in the surpluses produced by the reduction in the generalised cost. We analysed this reduction only for the non-monetary component, i.e., time. The increase in social well-being associated with the time savings is equal to the change in the user surplus.
The calculation of the social benefits expected forms part of the economic assessment of a new transport infrastructure. Graph 3 shows the demand according to the time, D=t(q), where the value of the time to the infrastructure user in the initial situation is vt 0 .
In the measurement based on the change in the social surplus, the calculation of the user benefit first requires an estimate of the change in the initial user surplus (q 0 ) and then that associated with the users that are incorporated into the market once the new infrastructure is in operation (q 1 ):
Or similarly:
Graph 3 
Effects of the new investment in high capacity trans-Pyrenees roads: HGV traffic
Framework of analysis: Spanish and French border regions
The object of the study was to analyse HGV traffic between the Spanish and French border regions (NUTS 3) and the benefits arising from time saved in travelling the distance that separates them. This time reduction is expected around the year 2020 after the investment stipulated in the Strategic Plan of Infrastructure and Transport of the Ministry of Development.
Choosing both the Spanish and French border regions at NUTS 3 level (see table 2) allows us to limit the analysis to the area where there is expected to be the greatest effect from the new investment in the trans-Pyrenees network.
To do this, we compared the time taken using the current high capacity road network with the time it will take when the new sections stipulated in the Plan of Infrastructure and Transport are in operation.
The reference years for the HGV journey times were 2004 and 2020. The time references allowed us to compare the situation prior to the new investment in high capacity roads with the improvements that will be seen when they are operative in 2020. It was expected that the times would be reduced with the new stretches of high capacity trans-Pyrenees roads that connect Spain with the French border and that new user will enter the network. On the Spanish side, the traffic is concentrated in three origin and/or destination regions:
Guipuzcoa, Barcelona and Girona. This implies that the traffic of each region originates in the capital and is destined for the capital of the other region. This supposed simplification is not too serious. On one hand, the economic activity is greatly concentrated in the capital of the province and, on the other, the nearest destinations in the region are compensated by the farthest. Only in capitals that are not in the centre their territory -as occurs with capitals by the sea-can this error be considered important.
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The goodness of fit of the estimate is acceptable, in light of the fact that the data used is a crosssection. So the corrected R 2 reached a high value that allowed us to conclude that the estimation reflects an important part of the variation in the endogenous variable. This result is corroborated by the verification of F, which refers to the global significance of the independent variables used to explain the variation in the endogenous variable.
In table 5 To go deeper into the relationship between the proximity of the regions and HGV traffic, in the estimation the dummy variables were replaced by the variable 'distance' expressed in logarithms. This variable describes the average time -measured in hours -that a vehicle needs to make the journey between the regions i and j. In this sense the variable t ij reflects the proximity between the regions involved:
(6) ij t is the time it takes to travel the distance that separates the Spanish and French regions. The dummy variables were not used in the estimation to avoid the problem of multicollinearity between the variables, given that both are interpreted as the distance between the regions.
Nevertheless, the variable t ij gives a more exact measurement of this distance. The results of the estimation with the 'distance' variable are shown in Table 6 . Table 6 shows that the goodness of fit has improved with respect to the previous estimation, with which the explanatory variables manage to explain much of the variation in the flow of traffic between the regions. Also, the test of the F shows a higher value than the previous estimation. This result is not unusual given that the variable entered t ij is a very reliable indicator of the distance between the regions that only verifies whether the region is on the border or not.
The coefficients associated with the independent variables are significant, showing the expected results. In this estimation you can see that a reduction of 1% of the distance between the i and j regions, measured in time, increases the trade flow by 3.10%. In terms of the influence of the respective gross domestic products, these are again significant and positive, although their values decrease as to the previous estimation. So we can conclude that the distance between the regions explains a large part of the flow.
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The projection of the HGV ADT was estimated using the coefficient associated with the time variable. Therefore, the increase in traffic between two regions will be according to the time savings value for the route that joins them 6 . Table 7 In this section we evaluate the time savings with the object of estimating the change in the social surplus associated with the new infrastructure. The calculation of the benefits passed on to the network users required an estimate of the change caused in the existing user surplus and that of the induced traffic.
Knowing the initial traffic (q 2004 ), the traffic that is incorporated into network after the new infrastructure is opened (q 2020 ), the travelling time for each of them (t) and the value associated with the time (v) you can estimate the change in user surplus according to the following expression:
The first component of the equation represents the improvement in the surplus of current network users and the second is the part associated with users attracted by the new investment.
The traffic and time were calculated in the preceding section and to evaluate the time savings it was necessary to assign a price (v) to the time taken that allows it to be converted into monetary So to specify the economic effects of the investment for the ADT of HGVs that cross the Pyrenees through the high capacity network, first we estimated the value of the time savings for the HGV journey. The value of the time needed to make the journey (vt) using the high capacity network was calculated by multiplying the time in days of the journey by its unitary value. Table 8 shows the value of the journey time of an HGV using the network of 2004 and the value of the time it would take in the year 2020 in light of the investment stipulated in the Plan of Transport Infrastructures. We obtained an average saving per vehicle of 3.32%.
The most important social benefit of the project of investment in transport infrastructures is generally the time saving. Road construction usually reaches 80% of the benefit (De Rus et al, 2003) . The investment stipulated for the year 2020 to reduce the travelling time and increase the well-being of the users that cross the border each day is 180,027 euros, as you can see in Table   2004 
Conclusions of the economic effects: user perspective
In this study, we have evaluated the benefits in terms of time savings for the ADT of HGVs that cross the border. The analysis has concentrated on the Pyrenees area, i.e., on the Spanish and The results obtained from the estimates indicate savings of the daily travelling time of 3.5% for
HGVs that cross the border in the year 2020. A great part of this saving will benefit the current user of the high capacity network, but a small part will come from the new traffic linked to to the major trade encouraged by the improvement of the existing infrastructure, which will rise by 10%.
We have not undertaken the calculation of profitability for the new infrastructure for various reasons, such as the difficulty of isolating the cost of the infrastructures studied. We would also have to take in consideration other beneficial effects that have not been considered here, such as the reduction of congestion, but above all, we would have to take into account the gain in wellbeing derived from the many current and potential car users crossing the border.
